Efficient bacterial production of functional antibody fragments using a phagemid vector.
The so-called 'in vitro evolutionary method' using a phage display system has been applied for protein engineering of the antigen-binding fragment of antibodies (Fab) by conducting random mutagenesis at the antigen-binding site in combination with antigen-based biopanning. However, isolated phage clones displaying Fab cannot necessarily be used for efficient bacterial production of engineered Fab proteins, often due to deleterious defects in their proper folding abilities derived in compensation for the gain of high affinity for a particular antigen. We here report a new method of an efficient and direct bacterial expression system for the phagemid-coded Fab proteins without use of the helper phage. To overcome a low folding efficiency derived from somatic hypermutations, if any, we have established optimum conditions for bacterial cultivation and protein expression, utilizing unusually long cultivation time (>50 h) and very low temperature (25 degrees C) and thereby leading to the production and extracellular secretion of Fab proteins in a very high yield (3-15 mg/L of culture). The purified Fab folded correctly and could efficiently bind an antigen, as judged by circular dichroism and isothermal titration calorimetry, respectively.